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[57] ABSTRACT 

An improved information management system permits 
remote, on-demand storage and retrieval of documents 
including multimedia content, over low-speed communica- 
tion links, while requiring only "thin" computing capability 
and a "thin wire" communication link. Heavy computing 
and data transfer-intensive processes are concentrated at the 
back end of the system, enabling the use of low bandwidth 
communication links, thereby obviating the need for users to 
purchase powerful (and hence expensive) microcomputers, 
servers, and complex software. The low bandwidth require- 
ment leads to greater flexibility, whereby all manner of 
communication links can be used, including commonplace 
analog telephone lines, without significant degradation in 
performance. In real time retrieval and presentation of 
imaged documents, the system dynamically transforms 
stored documents to match the characteristics of a user's 
terminal and viewing option to avoid the transfer of a higher 
resolution document on lower resolution terminals. This 
significantly reduces document retrieval time and bandwidth 
requirements. The system additionally includes security and 
data protection /measures for uploading and downloading 
operations. / 

44 Claims, 9 Drawing Sheets 



270 



270 



(ZD 




200 



270 



L 



communication 
link 



230 



310 



FIREWALL 



DOCUMENT 
MANAGEMENT 


COMMUNICATION 


SECURITY 


ACTIVITY 
TRACKING 


ADMINISTRATION 



HOST COMPUTER 220 



DATABASE 



HSM 



-ir- 



OCR/FULL TEXTj j WORKFLOW ] ] COLD 



IT- 



THIRD PARTY 240 



SERVERS 



MASS STORAGE COMMUNICATION 



HARDWARE 2 



03/22/2004, EAST Version: 1.4.1 



U.S. Patent 



Aug. 15, 2000 



Sheet 1 of 9 



6,105,042 



PRIOR ART 



112 




DOCUMENT 
SCANNER 




.r 




U 



110 



SERVER 



FIGURE 1 



03/22/2004, EAST Version: 1.4.1 



U.S. Patent Aug. 15, 2000 Sheet 2 of 9 6,105,042 




250 



DOCUMENT 
VAULT 



FIGURE 2 



03/22/2004, EAST Version: 1.4.1 



U.S. Patent 



Aug. 15, 2000 



Sheet 3 of 9 



6,105,042 



270 



DOCUMENT 
MANAGEMENT 



270 




COMMUNICATION 



SECURITY 



ACTIVITY 
TRACKING 



ADMINISTRATION 



IT- 



HOST COMPUTER 220 





DATABASE 


HSM 


OCR/FULL TEXT 


r ir i 

| WORKFLOW 1 1 COLD ! 

L J L. j 


THIRD PARTY 240^ 


i 
r 




SERVERS 




MASS STORAGE 




COMMUNICATION 





HARDWARE 



21(T 



FIGURE 3 



03/22/2004, EAST Version: 1.4.1 



U.S. Patent 



Aug. 15, 2000 Sheet 4 of 9 



6,105,042 



USER 
CHARACTER- 
IZATION 



DOCUMENT 
DISPLAY 
REQUEST 



HIGH 
RESOLUTION 
SOURCE 
DOCUMENT 



410 



420 



400 



440 



450 



SOURCE-TO- 
PRESENTATON 
TRANSFORMA- 
TION 



SCREEN (LOW) 
RESOLUTION 
PRESENTA- 
TION 
DOCUMENT 




470 



PRESENTATION 
DOCUMENT 
VIEWING 



430 



FIGURE 4 



03/22/2004, EAST version: 1.4.1 



U.S. Patent 



Aug. 15, 2000 



Sheet 5 of 9 



6,105,042 



410 




520 



IDENTIFY 
THE SCREEN 
RESOLUTION OF THE 
CLIENT WORK STATION 



530 



550- 



i 



DETERMINE 
SIZE OF THE 
VIEWING PANEL 
(COMMUNICATION SPEED) 



IMAGE: 
FULL SCREEN, SINGLE 
PAGE, OR 4,9, 16 PAGES 
IN THE VIEWING PANEL 



410 




560 



ZOOM-IN: 
DETERMINE 
COORDINATES OF THE 
ZOOM-IN REGION 



570 



PACK AND TRANSMIT 
USER CHARECTERIZATION 
TO HOST COMPUTER 



580 




FIGURE 5 



03/22/2004, EAST Version: 1.4.1 



U.S. Patent 



Aug. 15, 2000 



Sheet 6 of 9 



6,105,042 




620 



630 



640 



440 



650 



660 



RETRIEVE C( 
IMA 
FROM DO 
VAL 


IMPRESSED 
GE 

CUMENT 
JLT 




r 


EXPAND COMPRESSED 
IMAGE TO FULL 
SIZE 



IDENTITFY SCREEN 
RESOLUTION AND 
VIEWING PANEL 
SIZE 



DETERMINE 
NUMBER OF PIXELS 
IN PRESENTATION 
IMAGE 



CONVERT FULL 

IMAGE TO 
PRESENTATION 
IMAGE 




FIGURE 6 



03/22/2004, EAST version: 1.4.1 



U.S. Patent 



Aug. 15, 2000 



Sheet 7 of 9 



6,105,042 



710 




720 



730 



450 



740 



750- 



760- 



ICA3 
PROTOCOL 



780 



' 1 


f 


COMPRESSION OF 
PRESENTATION 
DOCUMENT 




f 


FILE 
ENCRYPTION 



1 



SELECTION 
OF 

FILE DELIVERY 
MECHANISM 




r 


DYNAMIC HTML 


1 


f 




770 



PROPRIETARY 
SCHEME 



FIGURE 7 



03/22/2004, EAST Version: 1.4.1 



U.S. Patent Aug. 15,2000 Sheet 8 of 9 6,105,042 




FIGURE 8 



03/22/2004, EAST Version: 1.4.1 



U.S. Patent 



Aug. 15, 2000 



Sheet 9 of 9 



6,105,042 




FIGURE 9 



03/22/2004, EAST Version: 1.4.1 



6,K 

1 

MULTIUSER INFORMATION 
MANAGEMENT SYSTEM ADAPTED FOR 

EFFICIENT, REMOTE, ON-DEMAND 
DOCUMENT MANAGEMENT, STORAGE 
AND RETRIEVAL 

FIELD OF THE INVENTION 

The present invention generally relates to information 
management systems. More particularly, the present inven- 
tion relates to document management systems capable of 
multi-user, remote, document management, storage and 
retrieval operation. 

BACKGROUND OF THE INVENTION 

Prior art information management systems, such as the 
one labeled 100 in FIG. 1, have been developed to elec- 
tronically store digital representation of documents. Refer- 
ring to FIG. 1, the system 100 is typically implemented via 
a local area network (LAN) 102. The network 100 contains 
one or more servers 104 and 106 for controlling the storage 
and retrieval of digital documents in a document storage 
memory 108. 

The system 100 includes a number of users connected via 
several microcomputers or other types of computer termi- 
nals 110, 114, 116, and 118. A user desiring to electronically 
store a document can have the document scanned by a 
commercially available document scanner 112, which con- 
verts the document into a digital representation — perhaps a 
bit map of "IV and "0V\ The digitized document is 
transmitted via a microcomputer 110 over the network 102 
to the servers 104 and 106. 

The servers control the flow of information on the net- 
work 100, and are responsible for storing documents in a 
document storage area 108. The document storage area 108 
can be a variety of memory storage devices as are known in 
the art. During a document retrieval operation, a user 
requests, via the servers, a particular document from 
memory 108. When the user's request is the next in the 
queue, the servers request the information from all of the 
memory locations comprising the requested document and 
integrate the information according to a stored linked list 
(linking all of the memory locations having information 
making up the document in question) for the document. 

The servers forward the requested document to the micro- 
computer for the user's viewing and/or storage. 

In prior art systems 100, a request for viewing (only) a 
document entails receiving the entire contents of the docu- 
ment by a terminal with sufficient processing power, cache 
and storage memory capacity (a "thick" computer). 
Alternatively, a low-end terminal can work sufficiently with 
the aid of a server, but will have viewing delays for large 
documents. 

When prior art systems involve remote storage and 
retrieval rather than via a closed LAN, several problems are 
encountered. When a user wishes to view a stored document 
in such a remote storage/retrieval system, the user must 
either have a thick computer, or must be connected to a local 
server which gives the user an acceptable level of virtual 
computing power. Servers not only contain expensive 
hardware, but need expensive and time-consuming software 
maintenance. In either case, the communication link in such 
a system must use a high bandwidth to handle the capacity 
of information needed to make retrieval times for document 
viewing palatable. 

Because of potential delays in viewing documents, prior 
art remote, document storage/retrieval systems do not allow 
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for the participation of user's with stand-alone "thin" com- 
puters (those with lower computing power) at desirable 
retrieval speeds. Therefore, what is desired but not present 
in prior art remote document storage and retrieval systems, 

5 is one which allows the efficient participation of stand-alone 
"thin" users. That is, a system which allows for rapid 
displaying of stored documents — even where the user has a 
thin computer — and a low-bandwidth communication link. 
The best prior art approaches have generally addressed 

10 the above problems in one of two ways. In a first approach, 
the host computer slices a document image into a multiplic- 
ity of strips — for example, one-inch wide. The entire image 
and the image strips are placed in mass storage. During a 
document retrieval operation, the user can view one or more 

15 strips (one at a time) of a document to keep from having to 
download the entire document while the user is deciding 
whether a particular document is of interest. This approach, 
however, does not improve the downloading speed, requires 
considerably more mass storage area, and a single strip is not 

20 always sufficient to decide whether the document should be 
downloaded. 

In a second approach, the host computer creates and stores 
with each document, a number of indexed images with 
various pre-determined screen resolutions. It may also con- 

25 tain a number of tiles from each image which can be viewed 
in a zoom-in mode. In this approach, the user is limited to 
choosing from a fixed number of screen resolution versions 
of a desired document, which may not match the users actual 
resolution or panel size. Further, the borders of the zoom-in 

30 tiles may not be where they are most desired by the user. The 
need to create many special case image files, increased 
document storage area requirement, and less than optimum 
user flexibility make this complicated approach also prob- 
lematic. 

35 Several prior art patents are related to the present 
invention, although all contain the above -identified short- 
comings. 

U.S. Pat. No. 5,666,215 to Fredlund, et al. (issued Sep. 9, 

40 1 997), although not an information management system, or 
even a document image management system, discloses a 
system for allowing a customer to remotely view "positives" 
and order desired photographs from a central picture devel- 
opment entity, the positives being made from scanned nega- 

45 lives of the customer's camera film. 

U.S. Pat. No. 5,440,401 to Parulski, et al. (issued Aug. 8, 
1995), discloses a digital image system for storing in a 
common database of a storage medium (such as a CD, etc.), 
a file of a group of high-resolution images, along with an 

50 index data file with a montage of low- resolution "thumb- 
nail" pictures of each of the high-resolution images. Each 
low-resolution thumbnail has an identifier which points to 
the associated high -resolution image. 

U.S. Pat. No. 5,381,526 to Ellson (issued Jan. 10, 1995), 

55 discloses a digital imaging method/system in which an 
image is stored as two or more different linked image units 
on a storage medium, so that upon retrieval of the image, the 
image units can be combined for effects such as three- 
dimensional views, etc. The image units for an image can 

60 contain, for example, luminance and chrominance informa- 
tion in a first image unit, and pixel range information in a 
second linked image unit. 

U.S. Pat. No. 5,414,811 to Parulski, et al. (issued May 9, 
1995), discloses a digital image system for reducing the 

65 latency time of retrieving images from a storage medium 
such as a compact disc. When a particular image is down- 
loaded into a user's image memory, adjacent images in the 
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image database are also loaded into the image memory, so 
that if the user later wishes to retrieve one of the adjacent 
images, it need not be downloaded from the storage 
medium, and can thus be more rapidly displayed. 

U.S. Pat. No. 5,235,654 to Anderson, et al. (issued Aug. 5 
10, 1993), discloses an electronic document storage and 
retrieval system for allowing a user, via a workstation, to 
freely choose the form of a document to be generated from 
a common database of a host processor. 

U.S. Pat. No. 5,200,993 to Wheeler, et al. (issued Apr. 6, 30 
1993), discloses a public telephone-networked digital imag- 
ing system in which the communication protocol of the local 
network is converted to the communication protocol of the 
"backbone" network. Automatic Number Identification data 
is used to identify remote terminals. 15 

U.S. Pal. No. 5,550,976 to Henderson, et al. (issued Aug. 
27, 1996), discloses an electronic data management system 
of networked computers wherein data processing among the 
computers is asynchronous. ^ 

U.S. Pat. No. 5,235,680 to Bijnagte (issued Aug. 10, 
1993), discloses a system limited to remote access to a 
centralized computer for the storage and retrieval of real 
estate listing information including images of property listed 
for sale. 25 

U.S. Pat. No. 5,502,576 to Ramsay, et al. (issued Mar. 26, 
1996), discloses a hybrid document imaging system using 
both digital and analog signals and signal processing to 
purportedly remove process speed limitations of digital 
signals while improving the resolution and precision prob- 30 
lems associated with analog signals. 

SUMMARY OF THE INVENTION 

In view of the above limitations of the prior art, the 
present invention has the following objects. 35 

A first object of the present invention is to provide an 
information management system with remote, on-demand 
information management, storage and retrieval, which has 
low hardware and software costs for clients. 

A second object of the present invention is to provide an 40 
information management system with remote, on-demand 
information management, storage and retrieval, which has 
low back-end costs. 

A third object of the present invention is to provide an 
information management system with remote, on-demand 45 
information management, storage and retrieval, which has 
low communication costs. 

A fourth object of the present invention is to provide an 
information management system with remote, on-demand 5Q 
information management, storage and retrieval, which needs 
only a low bandwidth for communication and data transfer 
between a user and the host computer. 

A fifth object of the present invention is to provide an 
information management system with remote, on-demand 55 
information management, storage and retrieval, which addi- 
tionally provides security between a user and the host 
computer. 

A sixth object of the present invention is to provide an 
information management system with remote, on-demand 60 
information management, storage and retrieval, which has 
low software maintenance and support requirements for 
users. 

In view of the above objects, the present invention pro- 
vides an information management system at least including: 65 
at least one electronic document storage vault for storing 
source digital documents; 
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a host computer coupled to the document vault; 

at least one user computer system with at least a user 
computer terminal and a communication link for 
remotely coupling the host computer and the user 
computer terminal, the computer system for at least 
requesting from the host computer for display, docu- 
ments stored in the document storage vault; 

the host computer at least including a processor for 
controlling the operation of the host computer, a docu- 
ment transformer for transforming ail or part of source 
documents to presentation documents for display by the 
user computer terminal; and 

the user computer system at least including a user infor- 
mation management characterizer for determining one 
or more user information management characteristics 
of the user computer system and transmitting the user 
information management characteristics to the host 
computer; 

wherein the document transformer dynamically trans- 
forms the source document to a presentation document 
which substantially matches the user information man- 
agement characteristics. 

The present invention also provides an information man- 
agement method implemented by an information manage- 
ment system, the method at least including the steps of: 

storing source digital documents in at least one electronic 
document storage vault; 

via a host computer coupled to the document vault, 
controlling the operation of the information manage- 
ment system; 

via at least one user computer system with at least a user 
computer terminal and a communication link for 
remotely coupling the host computer and the user 
computer terminal, requesting from the host computer 
for display, documents stored in the document storage 
vault; 

via a document transformer subsumed by the host 
computer, transforming all or part of source documents 
to presentation documents for display by the user 
computer terminal; and 

via a user information management characterizer sub- 
sumed by the user computer system, determining one 
or more user information management characteristics 
of the user computer system and transmitting the user 
information management characteristics to the host 
computer; 

wherein the document transformer dynamically trans- 
forms the source document to a presentation document 
which substantially matches the user information man- 
agement characteristics. 

The present invention is described in detail below, with 
reference to the drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a schematic diagram of a prior art information 
management system. 

FIG. 2 is a schematic diagram of the present-inventive 
information management system. 

FIG. 3 is a further refinement of the present-inventive 
information management system of FIG. 2. 

FIG. 4 is a generalized flow diagram illustrating the steps 
undertaken by the present-inventive information manage- 
ment system during a document display operation. 

FIG. 5 is a generalized flow diagram of the user display 
characterization step in FIG. 4. 
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FIG. 6 is a generalized flow diagram of the source-to- microcomputer. It is also the case that terminology such as 

presentation document step in FIG. 4. "microcomputer/' "minicomputer" and "mainframe" to 

FIG. 7 is a generalized flow diagram of the screen describe processing speed and capacity have assumed less 

resolution presentation step in FIG. 4. importance in recent years, due to advances in micropro- 

FIG. 8 is a sample display document with a zoom-in box 5 ce f° r s ? eed and word sizes " SuC ^ il to 

shown as part of the zoom-in feature of the present inven- ^formation management system 200 must have a host 

^ on computer capable of administering the storage and retrieval 

'„ ^ . . . , . ■ of documents among a large number of users in the preferred 

FIG. 9 is the presentation version of the zoom-in box embodiment 

identified in FIG. 7. in ™ ' . ,. t „ A t . . , „ 

10 The communication link 230 can take a variety of forms, 

DESCRIPTION OF THE INVENTION including the Internet, commonplace analog telephone lines, 

and Integrated Services Digital Networks (ISDNs), for 

Used in connection with the description of the present example. As will be seen later, the present invention obviates 

invention, a remote, information management system the need for wide bandwidth communication links necessary 

includes means for the remote storage and retrieval of 15 for prior art information management systems capable of 

information. The information is not limited to digitized document image storage and retrieval, 

images of physical documents, but can be any sort of A user can, either with his own hardware, or through the 

multimedia content, including image, audio, video, and data, hardware of a third party (a commercial participant in the 

for example. For the most part, "Document" will refer herein present system 200, for example), digitize documents and 

to a grouping of information which is either user- 20 transmit these documents for storage in the document vault 

perceivable, or capable of being converted to user- 210. For image documents, the document scanner 250 can 

perceivable information, but can also be in the form of pure be one of a variety of commercially available units. After 

data. digitizing a document, the image information is transferred 

In as much as the documents addressed by the present to the computer 260, where it is preprocessed, if necessary, 
invention can have any form of multimedia content, a 25 and then placed in a defined file format. The scanned 
"display" of a document involves converting the stored document is transferred to the host computer 220 via the 
document to a user-perceivable form (i.e., reproducing the communication link 230, and then to the document vault 
document or a facsimile thereof). Thus, during the display 210, as will be detailed infra. In alternate embodiments, the 
process, visual information is converted to either still or document input means 240 contain means for incorporating 
moving images, as is appropriate, and audio information is 30 various multimedia content into the documents, 
converted to aural stimuli, for example. The display char- A stored document can be viewed and retrieved, if 
acteristics of a user's computer terminal broadly relate to desired, through one of several computer terminals 270. The 
such characteristics as screen resolution, display panel size, computer terminals can be of various microcomputers rang- 
and audio reproduction capabilities, including sound card jng from low-end to high -end, either operating in stand- 
type. 35 alone modes, or as part of a LAN, for example. The 

While the example system described below is adapted for computer terminals 270 can even be network computers. In 

document image management, it will be understood by those fact the user's computer can be either "thick" or "thin" 

skilled in the pertinent art, that the present invention is whether or not operating in a stand-alone mode in the 

adaptable for information management systems in general, 4Q present-inventive information management system 200. 

where the "documents" have one or more types of multi- The information management system 200 will be further 

media content. The previously -mentioned definitions of described with reference to FIG. 3. A firewall 310 exists 

"document," "display," "display characteristics," and others between users and the back end of the system to provide 

are intended to be included within the scope of those terms security features, such as preventing unauthorized user 

in the claims appended to this Letters Patent. ^ access. 

FIG. 2 is a schematic diagram of the present-inventive The host computer 220 contains several modules, briefly 

information management system 200, which is adapted for detailed here. A document management module is respon- 

remote, on-demand document storage and retrieval without sible for the formatting and storage of documents in the 

the aforementioned limitations of the prior art. The major document vault 210, and the retrieval and transformation of 

components of information management system 200 are: a 50 stored source documents to "presentation documents" to be 

document vault 210; a host computer 220; a communication efficiently and rapidly displayed by a requesting user, as is 

link 230; user document input means 240 at least consisting part of present invention. 

of a document scanner 250 and a microcomputer 260; and \ communication module controls communication 

several user computer terminals 270. between the back end and front ends of the system 200. A 

The document vault 210 is a memory array or group of 55 security module only allows authorized users to access the 

memory storage devices with a large capacity, and prefer- system, and further, only to areas of the document vault 

ably low latency for storing the information representing the designated for use by a particular user. An activity tracking 

user-accessible documents. In the preferred embodiment, the module monitors the access and use of each user for survey 

document vault 210 includes a Redundant Array of Inex- and billing purposes. And, the host computer 220 handles 

pensive Disks (RAID), which allows for high capacity and 60 the overall administration of the system 200. 

data transfer speed, while providing the safety of backup The document input means 240 has several modules 

storage. The RAID is ideally of the network- attached vari- which can either be partially or wholly within a user/ 

ety. Such RAIDs are commercially available from Open customer's control. It is envisioned that third parties referred 

Systems Solutions, Inc. of Newtown, Pa, for example. to as "business partners" will administer the activities of the 

In the preferred embodiment, the host computer 220 is of 65 document input means 240, such as when a user wishes to 

at least the minicomputer variety, although in a small store digitized documents which are facsimiles of a large 

system, the host computer could be in the form of a high-end number of physical documents. The document input means 
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240 can prepare data for document storage in a variety of minal's presentation characteristics, including those related 

ways in the system 200, including (but not limited to) to the actual display. In the preferred embodiment, the 

database form, full text or image form with optical character display characteristic software ("display characterizer") is 

recognition (OCR), computer output to laser disk (COLD), initiated prior to logging onto the system 200. Because of 

and methods incorporating hierarchical storage management 5 this preprocessing, a later document display request can 

(HSM). proceed without delay, rather than initiating Step 410 at the 

The document vault 210 has a mass storage component time of a document display request. In an alternate 

such as networked RAIDs as previously mentioned, servers embodiment, the latter approach can be taken, 

for controlling data input and output of the document vault, fa $ m ^ ^ m ^ s a docume nt display request to 

and a communication module for controlling communica- 10 ^ e host ^ om p Uter 22 0 via me computer terminal 270 and the 

il0 ^L . . L1 communication link 230. In a preliminary portion of the step 

Tbc present invention enables a user with no more than a p m) ^ hQ&{ ^ determines whether me d 

thin computer to view authorized documents. Tta us accom- ^ ; F 

phshed by having the system back end to perform all , A . 7 ^ ^ * 1 

significantdata management and all significant application „ password to the correct one The host computer also receives 

logic to free the useT's computer from those tasks. More 15 the user^s computer terminal display ' characters. Adocu- 

importantly, rather than transferring a full requested docu- ™ nt display request specifies the document or documents 

ment in all cases, the system 200 sends a presentation desired tor viewin S- ^ 

document to the user. The presentation document is tailored In Step 430, the host computer 220 retrieves the requested 

for optimum display by the user's computer terminal to document ("source document") from the document vault 

enable rapid access. The present invention utilizes the fact 20 210. The source document is transferred to the host com- 

that the viewing of a high-resolution image document, for puter in its full version. In the case of an image document, 

example, generally requires a wideband communication link the source document is of a high -resolution variety, 

to give an acceptable acquisition time because of the large In Step 440, the host computer transforms the source 

amount of data involved. However, the display resolution of document to the presentation or display document of Step 

the user's computer terminal is often much less. Since the 450. As was previously mentioned, the transformation is 

user will only be able to view the retrieved document at the made in accordance with the display characteristics of the 

lower resolution of his terminal, the extra resolution trans- requesting computer terminal. The presentation document 

mitted in the full document by prior art information man- contains the user terminal's screen resolution and panel size, 

agement systems gives no extra benefit, but in fact causes 3Q to enable rapid display. Step 440 will be explained in greater 

the viewing time to be slower than could otherwise be, and detail with reference to FIG. 6. 

necessitates the use of a wideband communication link. A The presentation document is delivered via the commu- 

further limitation on the user's ability to view a document is nication link 230 in Step 460, and finally displayed by the 

the size of the user's display. As with the display resolution, user at Step 470. 

the extra picture area of the viewed documents in prior art 35 The user display characterization step 410 will now be 

information management systems, is also wasted, where the described with reference to FIG. 5. After the user charac- 

display panel size (and the pixels associated therewith) is terization program 410 is started at Step 510, the program 

smaller than that of the requested document. identifies the screen resolution of the client/user workstation 

The same observations hold true with respect to docu- at Step 520. Examples of some common computer terminal 

ments containing various multimedia content. That is, trans- AQ monitor resolutions are: the VGA standard of 640x480 

ferring a document to a user with more details than the user's pixels; the SVGA standard of 800x600 pixels; and the 

computer can reproduce or display results in less than SVGA standard of 1024x768 pixels, 

optimal retrieval times for documents being displayed. Next, the program determines the viewing panel size and 

The solution to the above -identified problems according the available communication speed at Step 530. The viewing 

to the present invention is for the system 200 software 45 panel size can be either fixed for a document presentation or 

installed in the user's computer terminal 270 to survey the can change dynamically according to the user's instructions, 

user's computer terminal display characteristics, and to Likewise, the communication speed can also be fixed or 

forward those characteristics to the host computer 220. The varied. 

host computer 220 constructs from a requested source At Step 540 the program determines the type of presen- 

document, a presentation version matching the user's dis- 50 tation document desired by the user, such as a full image at 

play characteristics. This allows for minimum downloading Step 550 or a zoom-in image at Step 560. Or in the 

and display time. multi-page viewing mode, the program determines how 

While the retrieval operation detailed below is for an many pages of a document will be displayed on a single 

image document, it should be understood that a user's screen. The zoom-in feature will be described in greater 

display characteristics involve any identifiable characteris- 55 detailed infra., with reference to FIGS. 8 and 9. 

tics of the computer terminal. Thus, for documents with The program packs and transmits the user characterization 

various multimedia content, such relevant display charac- information to the host computer at Step 570, for use by the 

teristics may include: display screen resolution; display host computer during document transformation operations, 

screen panel size; type of sound card (if any); type of video Finally, the user characterization program ends at Step 580, 

card (if any); etc. 60 and the display operation 400 returns to the "Document 

FIG. 4 is a generalized flow chart detailing the steps in the Display Request" Step 420 (FIG. 4). 

system 200 involved in a display operation 400 for display- For multimedia documents, the host computer can utilize 

ing a requested document. The example presented is for the the user's available communication speed and determine the 

special case of an image document, but is easily expanded maximum frame rate capable of delivery by the communi- 

to include documents with other multimedia information. 65 cation link. In more sophisticated applications the algorithm 

In Step 410, system-specific software installed in each can be enhanced by enabling the user to control either the 

participating user's computer terminal ascertains said ter- viewing panel size or the frame rate. 
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The steps of the source document-to-presentation docu- PPP) in combination with data transfer procedures which 

ment process 440 are detailed in FIG. 6. Recall that Step 440 ensure reliable interactive data transfer for remote applica- 

is carried out by the host computer 220. At the start of the tion management. 

process (Step 610) the host computer 220 retrieves the M a result of me re d UC ed information content of the 

source document requested from the appropriate memory 5 presen t a tion documents, the communication link can have a 

locations in the document vault 210. In the preferred low bandwidlh , In fact> common analog telephone lines are 

embodiment, the source document is stored in a compressed sufficient for most document display operations, 

format to reduce the necessary memory space. In Step 630 ™* om 

the host computer 220 expands the soured document to its * f d ^ on to the above-described features, the system 

full size present invention also includes a "zoom-in 

At Step 640 the host computer 220 identifies the user's 10 featu <f' ™ e feature * n °™ a use ' * fo , cus ° n ! 

display characteristics, which have been transmitted during s P ecific ^S 1011 for enlargement and increased details. FIG. 8 

the user's log-in to the system 200, along with the document illustrates an example of a presentation document 820 being 

display request. In the case of an image document, the displayed on the user's computer terminal screen 810. If the 

display terminal's screen resolution and viewing panel size user wishes to view a portion 840 of an image 830 in greater 

are identified. The panel can be full-size (for example, 15 detail than is currently being displayed, the user can high- 

11x8.5 inches), or any lesser size. light the area with an input device such as by clicking 

In Step 650, the host computer determines the number of appropriate buttons on a "mouse" to indicate the coordinates 

pixels that will be present in the user's specified viewing of the area 840 ("zoom-in box") of interest, 

panel. In some commercially available document scanners, The user can then request a full-panel view of the zoom-in 

the scanning resolution is 300 dots per inch. A scanned 20 box 840 as shown in FIG. 9. The portion of the source 

8.5x11 inch source document will have (8.5*300)x(ll-300) document corresponding to the zoom-in box 840 is trans- 

or 2550x3300 pixels. However, even viewing at full-screen formed by the host computer 220 to fit the screen resolution 

size, a user's computer terminal using the VGA format has and panel size of the user's computer terminal display, as 

only 370x480 pixels (rounded) for a full size portrait view was detailed above with respect to FIG. 6. In addition to 

of and 8.5x11 document on the screen. As the user will only 25 allowing the user to view a currently displayed image in 

be able to view 370x480 pixels per image screen, any greater detail in regions of interest, the zoom-in feature also 

additional pixels contributing to a higher resolution serve no allows the user to pre-screen, or examine portions of high 

purpose for display-only operations. Therefore, the host resolution documents without having to download the entire 

computer determines from the display characteristics that document. 

the presentation document should only contain 480x370 In a document with various forms of multimedia content, 

pixels. including graphics, text, audio, video, etc., the zoom-in 

At Step 660, the host computer uniformly compresses and feature is used for enhanced reproduction of elements of the 

maps the source document in both the horizontal and vertical document. For example, a multimedia clip can run in 

directions using known compression methods, to the view- 35 zoom-in mode, showing only the region of interest, or an 

ing panel size. In the example given, the source document is audio clip in the presentation document might include a low 

compressed by a factor of approximately 6.875. That is, one sampling rate for compression of the audio information to 

pixel will exist in the presentation document for every 6.875 decrease the time needed to download the presentation 

pixels in the source document. The resulting 370x480 pixel document. The corresponding audio clip in the source docu- 

presentation document can now be formatted and forwarded 4Q ment might have included a much higher sampling rate. The 

to the user terminal 270 for display. penalty associated with this sampling rate conversion is a 

FIG. 7 details Step 450 of FIG, 4, which involves pre- loss of detail, which may be more important for certain 

paring the presentation document for delivery to a user at a audio signals, such as music. By using the zoom-in feature, 

local computer terminal 270. The presentation document can the user can listen to the entire sound clip or only a portion 

be delivered through various communication links, and 45 with higher fidelity. 

through a variety of protocols and delivery schemes. At Step Many audio clips have an associated time graph to 

720 the presentation images are compressed into one more indicate the duration of the clip, and various points of 

of a variety of image formats (in the case of image interest in the audio signal. Another variation of the zoom-in 

documents), including, but not limited to, Tagged Image File feature is to highlight a time interval of interest for repro- 

Format (TIFF), GIF, JPEG, etc. For added security, the 5Q duction at a higher sampling rate than in the current pre- 

presentation documents are encrypted through commercially sentation document. 

available encryption schemes. Documents which are mostly or exclusively comprised of 

At Step 740, a file delivery mechanism is selected. In the audio signals can be downloaded at different speeds, 

preferred embodiment, delivery may be through the ICA3 depending on the user's reproduction capabilities or patience 

Protocol (Step 750), Dynamic HTML (Step 760), various 5S in waiting the extra time required for receiving high-quality 

proprietary schemes (Step 770), and others. audio. 

The ICA3 Protocol requires the use of a WinFrame™ The marking technique for establishing a zoom -in box for 

server, which is a variation of a Microsoft NT™ server. audio portions described above can also be used for repro- 

" WinFrame" is a trademark used by Citrix Systems. ducing portions of video clips and other multimedia content 

Dynamic HTML requires the use of a commercially 60 in greater detail, 

available WEB server (such as Netscape WEB, Microsoft Thus, a novel information management system for 

Internet, and others), in combination with a commercially efficient, remote, on-demand document management, stor- 

available Internet browser (such as Netscape, Microsoft age and retrieval — especially document displaying — has 

Explorer, etc.) and a client program that will run as the been described, having the advantages of a lower user 

browser plug-in or applet. 65 hardware requirement (and hence lower cost to user), faster 

A proprietary scheme requires the use of one or more document displaying, and a lower communication link band- 
communication protocol (for example, TCP/IP, IPX/SPX, width requirement. 



03/22/2004, EAST Version: 1.4.1 



6,105,042 



11 



12 



20 



25 



Variations and modifications of the present invention are 
possible, given the above description. However, all varia- 
tions and modifications which are obvious to those skilled in 
the art to which the present invention pertains are considered 
to be within the scope of the protection granted by this s 
Letters Patent. 

While the example of the document display operation 
given above pertains to image documents, it should again be 
understood that documents can contain all manner of mul- 
timedia content, and that the presentation documents for 10 
these "multimedia" content documents are constructed in a 
similar fashion, by matching the multimedia characteristics 
of the display document to the display characteristics of the 
user's computer terminal. 

As an example, the display characterization software of a 1S 
user's computer terminal can survey the terminal for the 
presence and type of sound cards, video cards, and the like. 
In the case where the source document has an audio clip, and 
the user's terminal has no sound card, the presentation 
document will not include the audio clip, so as to minimize 
the necessary document downloading time. The same can be 
true of source documents containing information reproduc- 
ible by a video card. 

What is claimed: 

1. An information management system comprising: 
at least one electronic document storage vault adapted for 

storing source digital documents; 

a host computer coupled to said document vault; 

at least one user computer system comprising a user 30 
computer terminal and a communication link adapted 
for remotely coupling said host computer and said user 
computer terminal, said computer system adapted for at 
least requesting from said host computer for display, 
documents stored in said document storage vault; 35 

said host computer comprising a processor adapted for 
controlling the operation of said host computer, a 
document transformer adapted for transforming all or 
part of source documents to presentation documents for 
display by said user computer terminal; and 4 ° 

said user computer system comprising a user information 
management characterizer adapted for determining one 
or more user information management characteristics 
of said user computer system and transmitting, at the 
beginning of each document retrieval session, said user 45 
information management characteristics to said host 
computer; 

wherein said document transformer dynamically trans- 
forms said source document to a presentation document 
which substantially matches said user information 50 
management characteristics, and the transformation of 
said source document is carried out independent of any 
user information management characteristics stored 
prior to the current document retrieval session. 

2. A information management system comprising: 
at least one electronic document storage vault for storing 

source digital documents; 

a host computer coupled to said document vault; 

at least one user computer system comprising a user $0 
computer terminal and a communication link for 
remotely coupling said host computer and said user 
computer terminal, said computer system for at least 
requesting from said host computer for display, docu- 
ments stored in said document storage vault; ss 

said host computer comprising a processor for controlling 
the operation of said host computer, a document trans- 
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former for transforming all or part of source documents 
to presentation documents for display by said user 
computer terminal; and 
said user computer system comprising a user information 
management characterizer for determining one or more 
user information management characteristics of said 
user computer system and transmitting said user infor- 
mation management characteristics to said host com- 
puter; 

wherein said document transformer dynamically trans- 
forms said source document to a presentation document 
which substantially matches said user information 
management characteristics; and 

wherein said user information management characteris- 
tics include commuoication speed between said host 
computer and said user computer system. 

3. The information management system in claim 1, 
wherein said user information management characteristics 
include user computer terminal characteristics and docu- 
ment retrieval options. 

4. The information management system in claim 1, 
wherein said host computer further comprises: 

a data manager adapted for carrying out all data manage- 
ment of said information management system exclu- 
sively within said host computer; and 

an application logic manager adapted for carrying out all 
application logic of said information management sys- 
tem exclusively within said host computer. 

5. The information management system in claim 3, 
wherein said user computer terminal characteristics and 
document retrieval options include screen resolution. 

6. The information management system in claim 3, 
wherein said user computer terminal characteristics and 
document retrieval options include screen panel size. 

7. An information management system comprising: 

at least one electronic document storage vault adapted for 
storing source digital documents; 

a host computer coupled to said document vault; 

at least one user computer system comprising a user 
computer terminal and a communication link adapted 
for remotely coupling said host computer and said user 
computer terminal, said computer system adapted for at 
least requesting from said host computer for display, 
documents stored in said document storage vault; 

said host computer comprising a processor adapted for 
controlling the operation of said host computer, a 
document transformer adapted for transforming all or 
part of source documents to presentation documents for 
display by said user computer terminal; and 

said user computer system comprising a user information 
management characterizer adapted for determining one 
or more user information management characteristics 
of said user computer system and transmitting said user 
information management characteristics to said host 
computer; 

wherein said document transformer dynamically trans- 
forms said source document to a presentation document 
which substantially matches said user information 
management characteristics; 

wherein said user information management characteris- 
tics include user computer terminal characteristics and 
document retrieval options; and 

wherein said user computer terminal characteristics and 
document retrieval options include the presence and 
type of sound card in said user computer terminal. 
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8. An information management system comprising: wherein said user information management characteris- 
al least one electronic document storage vault adapted for tics ^ computer terminal characteristics and 

storing source digital documents; document retrieval options; and 

. . « • ■ j j i» wherein said document transformer transforms the por- 

a host computer coupled to said document vault; $ ^ rf said documem mTnspmdhsg t0 the 

at least one user computer system comprising a user identified regions, to substantially match said user 

computer terminal and a communication link adapted computer terminal characteristics and document 

for remotely coupling said host computer and said user retrieval options. 

computer terminal, said computer system adapted for at 11. The information management system in claim 10, 

least requesting from said host computer for display, J0 wherein said user computer terminal characteristics and 

documents stored in said document storage vault; document retrieval options include screen resolution, 

said host computer comprising a processor adapted for 12 ^ information management system in claim 10 

controlling the operation of said host computer, a therein said user computer terminal characteristics and 

document transformer adapted for transforming all or do ^!? 1 ret " eval °P UoDS mclude s t creen f P anel *»/ 1ft 

partofsourcedocumentstopresentationdocumentsfor 15 ?* .^formation TrTwL^JSJS? .nH 

V , . wherein said user computer terminal characteristics and 

display by said user computer terminal; and document retrieval options include the presence and type of 

said user computer system comprising a user information sound card ^ s ^ user computer terminal. 

management characterizer adapted for determining one 14 information management system in claim 10, 

or more user information management characteristics wherein said user computer terminal characteristics and 

of said user computer system and transmitting said user 20 document retrieval options include the presence and type of 

information management characteristics to said host y ^ t0 card ^ Q sa jd compu t e r terminal, 

computer; 15. The information management system in claim 10, 

wherein said document transformer dynamically trans- wherein said user computer terminal characteristics and 

forms said source document to a presentation document document retrieval options include one or more image file 

which substantially matches said user information 25 formats. 

management characteristics; 16. The information management system in claim 1, 

wherein said user information management characteris- wherein said document vault comprises a plurality of secure 

tics include user computer terminal characteristics and areas, each secure area associated with a user, and said host 

document retrieval options; and computer further comprises an access verifier for verifying 

wherein said user computer terminal characteristics and 30 that access to a Particular document or secure area in which 

document retrieval options include the presence and * ^ st °7f d ' ^ authorized by the requesting user. 

type of video card in said user computer terminal. 11 ' ^ ^formation management system in claim 1, 

9. The information management system in claim 3, filrther comprising: 

wherein said user computer terminal characteristics and an activity tracker adapted for tracking the documents 

document retrieval options include one or more image file stored, displayed or retrieved by a user. 

formats ^* The information management system in claim 1, 

10. An information management system comprising: wherein said communication link comprises a low-speed 

atle^toneelec^ ^ffi^^ management system m claim lf 

storing source digital documents; aq . • • *■ i- i „„ T „*~ 

fe 6 u wherein said communication link comprises an Integrated 

a host computer coupled to said document vault; Services Digital Network (ISDN) line. 

at least one user computer system comprising a user 20. The information management system in claim 1, 

computer terminal and a communication link adapted wherein said communication link comprises the World Wide 

for remotely coupling said host computer and said user Web. 

computer terminal, said computer system adapted for at 45 21. The information management system in claim 1, 

least requesting from said host computer for display, further comprising: 

documents stored in said document storage vault; a document scanner adapted for converting a physical 

said host computer comprising a processor adapted for document into a digitally imaged document; and 

controlling the operation of said host computer, a ^ a document transmitter adapted for transmitting digitally 

document transformer adapted for transforming all or imaged documents to said host computer for storage in 

part of source documents to presentation documents for said document vault. 

display by said user computer terminal; and 22. The information management system in claim 10, 

said user computer system comprising a user information further comprising: 

management characterizer adapted for determining one 5S a document scanner adapted for converting a physical 

or more user information management characteristics document into a digitally imaged document; and 

of said user computer system and transmitting said user a document transmitter adapted for transmitting digitally 

information management characteristics to said host imaged documents to said host computer for storage in 

computer; and said document vault. 

a user- activated zoom-in identifier adapted for identifying 60 23. An information management method implemented by 

for display in greater detail by said user computer an information management system, said method compris- 

terminal, spatial or temporal regions in a currently ing the steps of: 

displayed presentation document; storing source digital documents in at least one electronic 

wherein said document transformer dynamically trans- document storage vault; 

forms said source document to a presentation document 65 via a host computer coupled to said document vault, 

which substantially matches said user information controlling the operation of said information manage- 

management characteristics; ment system; 
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via at least one user computer system comprising a user 
computer terminal and a communication link adapted 
for remotely coupling said host computer and said user 
computer terminal, requesting from said host computer 
for display, documents stored in said document storage 5 
vault; 

via a document transformer subsumed by said host 
computer, transforming all or part of source documents 
to presentation documents for display by said user 
computer terminal; and 10 

via a user information management characterizer sub- 
sumed by said user computer system, determining one 
or more user information management characteristics 
of said user computer system and transmitting, at the 
beginning of each document retrieval session, said user 15 
information management characteristics to said host 
computer; 

wherein said document transformer dynamically trans- 
forms said source document to a presentation document 2Q 
which substantially matches said user information 
management characteristics; and 

wherein the transformation of said source document is 
carried out independent of any user information man- 
agement characteristics stored prior to the current docu- 2 $ 
ment retrieval session. 

24. An information management method implemented by 
an information management system, said method compris- 
ing the steps of: 

storing source digital documents in at least one electronic 30 
document storage vault; 

via a host computer coupled to said document vault, 
controlling the operation of said information manage- 
ment system; 

via at least one user computer system comprising a user 35 
computer terminal and a communication link for 
remotely coupling said host computer and said user 
computer terminal, requesting from said host computer 
for display, documents stored in said document storage 
vault; 

via a document transformer subsumed by said host 
computer, transforming all or part of source documents 
to presentation documents for display by said user 
computer terminal; and 

via a user information management characterizer sub- 
sumed by said user computer system, determining one 
or more user information management characteristics 
of said user computer system and transmitting said user 
information management characteristics to said host 5Q 
computer; 

wherein said document transformer dynamically trans- 
forms said source document to a presentation document 
which substantially matches said user information 
management characteristics; and ss 

wherein said user information management characteris- 
tics include communication speed between said host 
computer and said user computer system. 

25. The information management method in claim 23, 
wherein said user information management characteristics 60 
include user computer terminal characteristics and docu- 
ment retrieval options. 

26. The information management method in claim 23, 
wherein said controlling step further comprises the steps of: 

via a data manager, carrying out all data management of 65 
said information management system exclusively 
within said host computer; and 
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via an application logic manager, carrying out all appli- 
cation logic of said information management system 
exclusively within said host computer. 

27. The information management method in claim 25, 
wherein said user computer terminal characteristics and 
document retrieval options include screen resolution. 

28. The information management method in claim 25, 
wherein said user computer terminal characteristics and 
document retrieval options include screen panel size. 

29. An information management method implemented by 
an information management system, said method compris- 
ing the steps of: 

storing source digital documents in at least one electronic 
document storage vault; 

via a host computer coupled to said document vault, 
controlling the operation of said information manage- 
ment system; 

via at least one user computer system comprising a user 
computer terminal and a communication link adapted 
for remotely coupling said host computer and said user 
computer terminal, requesting from said host computer 
for display, documents stored in said document storage 
vault; 

via a document transformer subsumed by said host 
computer, transforming all or part of source documents 
to presentation documents for display by said user 
computer terminal; and 

via a user information management characterizer sub- 
sumed by said user computer system, determining one 
or more user information management characteristics 
of said user computer system and transmitting said user 
information management characteristics to said host 
computer; 

wherein said document transformer dynamically trans- 
forms said source document to a presentation document 
which substantially matches said user information 
management characteristics; 

wherein said user information management characteris- 
tics include user computer terminal characteristics and 
document retrieval options; and 

wherein said user computer terminal characteristics and 
document retrieval options include the presence and 
type of sound card in said user computer terminal. 

30. An information management method implemented by 
an information management system, said method compris- 
ing the steps of: 

storing source digital documents in at least one electronic 
document storage vault; 

via a host computer coupled to said document vault, 
controlling the operation of said information manage- 
ment system; 

via at least one user computer system comprising a user 
computer terminal and a communication link adapted 
for remotely coupling said host computer and said user 
computer terminal, requesting from said host computer 
for display, documents stored in said document storage 
vault; 

via a document transformer subsumed by said host 
computer, transforming all or part of source documents 
to presentation documents for display by said user 
computer terminal; and 

via a user information management characterizer sub- 
sumed by said user computer system, determining one 
or more user information management characteristics 
of said user computer system and transmitting said user 
information management characteristics to said host 
computer; 
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wherein said document transformer dynamically trans- 
forms said source document to a presentation document 
which substantially matches said user information 
management characteristics; 

wherein said user information management characteris- 5 
tics include user computer terminal characteristics and 
document retrieval options; and 

wherein said user computer terminal characteristics and 
document retrieval options include the presence and 
type of video card in said user computer terminal. 10 

31. The information management method in claim 25, 
wherein said user computer terminal characteristics and 
document retrieval options include one or more image file 
formats. 

32. An information management method implemented by 15 
an information management system, said method compris- 
ing the steps of: 

storing source digital documents in at least one electronic 
document storage vault; 2Q 

via a host computer coupled to said document vault, 
controlling the operation of said information manage- 
ment system; 

via at least one user computer system comprising a user 
computer terminal and a communication link adapted 25 
for remotely coupling said host computer and said user 
computer terminal, requesting from said host computer 
for display, documents stored in said document storage 
vault; 

via a document transformer subsumed by said host 30 
computer, transforming all or part of source documents 
to presentation documents for display by said user 
computer terminal; 

via a user information management characterizer sub- 
sumed by said user computer system, determining one 3S 
or more user information management characteristics 
of said user computer system and transmitting said user 
information management characteristics to said host 
computer; and ^ 

via a user-activated zoom-in identifier, identifying for 
display in greater detail by said user computer terminal, 
spatial or temporal regions in a currently displayed 
presentation document; 

wherein said document transformer dynamically trans- 45 
forms said source document to a presentation document 
which substantially matches said user information 
management characteristics; 

wherein said user information management characteris- 
tics include user computer terminal characteristics and 50 
document retrieval options; and 

wherein said document transformer transforms the por- 
tions of said source document corresponding to the 
identified regions, to substantially match said user 
computer terminal characteristics and document 55 
retrieval options. 
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33. The information management method in claim 32, 
wherein said user computer terminal characteristics and 
document retrieval options include screen resolution. 

34. The information management method in claim 32, 
wherein said user computer terminal characteristics and 
document retrieval options include screen panel size. 

35. The information management method in claim 32, 
wherein said user computer terminal characteristics and 
document retrieval options include the presence and type of 
sound card in said user computer terminal. 

36. The information management method in claim 32, 
wherein said user computer terminal characteristics and 
document retrieval options include the presence and type of 
video card in said user computer terminal. 

37. The information management method in claim 32, 
wherein said user computer terminal characteristics and 
document retrieval options include one or more image file 
formats. 

38. The information management method in claim 23, 
further comprising the steps of: 

defining in said document vault, a plurality of secure 
areas, each secure area associated with a user; and 

via an access verifier subsumed by said host computer, 
verifying that access to a particular document or secure 
area in which it is stored, is authorized by the request- 
ing user. 

39. The information management method in claim 23, 
further comprising the step of: 

via an activity tracker, tracking the documents stored, 
displayed or retrieved by a user. 

40. The information management method in claim 23, 
wherein said communication fink comprises a low-speed 
analog telephone line. 

41. The information management method in claim 23, 
wherein said communication link comprises an Integrated 
Services Digital Network (ISDN) line. 

42. The information management method in claim 23, 
wherein said communication link comprises the World Wide 
Web. 

43. The information management method in claim 23, 
further comprising the steps of: 

via a document scanner, converting a physical document 

into a digitally imaged document; and 
via a document transmitter, transmitting digitally imaged 

documents to said host computer for storage in said 

document vault. 

44. The information management method in claim 32, 
further comprising the steps of: 

via a document scanner, converting a physical document 

into a digitally imaged document; and 
via a document transmitter, transmitting digitally imaged 

documents to said host computer for storage in said 

document vault. 

* * * * * 
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